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NARRAT IVE

Personnel from the Consulting Engineer firm of James E.
Stewart and Associates, Inc., JacKsonville, North Carolina
conducted a series of test at the Harine Corp Air Station(H),
New River," Camp Lejeune, North Carolina for the contracting
firm of J.P. Seworotor, Inc., RocKville, Haryland to deter-
mine the pressure and flow characteristics necessary to make
calculations to determine the "C" Factor for the water mains
which had been opened up, cleaned, and then put back into
service.

The personnel from James E. Stewart and Assoicates, Inc.
were accompanied by an employee of the Public WorKs De-
partment at Camp Lejeune to assist in the location of the
valves and the opening and closing of the valves and the
fire hydrants. The personnel from James E. Stewart and
Associates, Inc. made all the reading for flow and pres-
sure.

The calculations for the "C" Factor using the Hazen/
Williams formula for flows and the relation to a
constant factor (C), the diameter and the head loss
characteristics. The form of the Hazen/Williams formula
used was as fol lows:

2.63 0.54
Q 0.432 C D S





P-2

and then upon manipulation of that formula, the actual
calculations were made usi

C (

2.63 0.54
0. 432 D S

Q Flow of water in the pipe in gallons per minute.

S Head loss due to friction in PSI.

D Nominal inside Diameter of pipe in ir.ches.

C constant coefficient dependent upon surface roughness.

The test Kit used was the Joseph G. Pollard Company’s Test
Kit for measuring pressure and flow at fire hydrants. The test
consisted of the reading the static pressure with no water flowing
after isolating two hydrants. This was followed by opening up the
hydrant to it’s maximum flow through the 2 I/2-inch fire hose con-
nection nozzle and then reading the residual pressure with the water
flowing.

Generally, the test were made between each of two adjacent
hydrants. However, at some location where the results could be
taken with confidence, one or more hydrants might be skipped with
the test being made at a two or three hydrant interval. Also
there were some instances where the tests were made between hydrants
which were around the corner from each other on different loops.

The test data was taken and recorded and the calculations
made without a11owing for minor losses occurring at the bends, con-
tractions into the hydrants, valves, fittings, and other such
minor losses.

The fire hydrant locations, main sizes, and system layouts
used is as shown on the map in the back of this report. The
numbers shown thereon are the ones which will be used in the
tables showing the "C" Factor data and calculations (Pages I,
2, and 3 of 3 pages).

There were significant difficulties in trying to make the
tests in the area of the 518 Haintenance Hanger, 515 Haintenance
Hanger, and 504 Haintenance Hanger. No tests could be run in
the area of Building 518 and 515 because of a combination of
factors. One factor was that a connection could not be found
between the 18-inch main and the 8-inch main in the vicinity
of fire hydrants I and 2. In the area between hydrants 58
and 12 and 13 and on to hydrant number 24 either the valves
could not be found or they could not be operated sufficient to.
isolate any of the areas for making the flow tests.





Also in this same area, it appeared from attempting
to make the test that there were water lines taking off
of the 12 and 16-inch mains which could not be found and
were not s.hoon on the plans. In the area of Hanger 504
and Warehouse 424, i.e. the area for hydrants 20, 19, etc.,
14, and back to 61, no reliable test could be run (although
they were at temped in all of these areas) because of the
fact that there were obviously mains connected into the
system that ere not sho.n and could not be found, as ,.,,,ell

as the fact that they were also valves that could not be
properly opened or closed for the isolation tests sections.

In the whole of the industrial area, that is, that
portion lying South of Curtis Road, the test results
cannot be considered rel iable because of the many in-
terference problems with isolating the hydrants, making
reliable tests, etc. It was impossible to Keep the
pressures and flos constant enough to be confident in
the data that was being collected because of the variations
in water usage for the area, resulting in a differential
of water available for making the tests, as well as a
lack of confidence in the water mains sho,.n being the actual
system as is undergound and in use in the industrial area.
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TAPLE

NO.

60-- 21

2 I--- 20

FLOW

IO9O

119o

PIPE
LNGTH
(feet)

360

351

SHOIING

204 19 1210 375

D/ATR

(inches)

18----> 16 1200 294 14"

16 15 1200 219 14"

1010 1960 16"

666

22--- 14

I01022--9 14 6"

.C-FACTOR DATA AND CALCULATZONS
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